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Impact of Drying Temperature and Steaming Treatment on the Browning
and Antioxidant Activity of Hot-air Dried Platycodon Grandiflorum

Ajeong Jeon, Youn-Moon Park, and Hyun-Seok Kim*

Department of Food Science and Biotechnology, Andong National University

Abstract

The effect of drying temperature and steaming time on the browning and antioxidant activity of dried Platycodon
grandiflorum was investigated. Thirteen treatment conditions were constructed using central composite face-centered
design containing 5 center points. Drying temperature and steaming time (as factors) were 45-75°C and 15-45 min.
According to treatment conditions, dried Platycodon grandiflorum was assessed for color characteristic, degree of
browning, total polyphenol content, and DPPH and ABTS free radical scavenging (as responses). When increasing
drying temperature within a given steaming time, dried Platycodon grandiflorum exhibited decreased lightness,
increased redness, degree of browning, and total polyphenol contents, and enhanced antioxidant activities. Except for
total polyphenol contents and antioxidant activities, steaming time within a given drying temperature exhibited sim-
ilar effects to those observed in drying temperature. However, steaming time did not likely influence total polyphe-
nol contents and revealed the opposite trends observed for the effect of drying temperature on their antioxidant
activities. The overall results suggested that drying temperature was the main factor for changes in the browning
and antioxidant activity of dried Platycodon grandiflorum.
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Table 1. Central composite face-centered (CCF) design matrix and response” for characteristics of dried Platycodon grandiflorum

Coded (actual) levels

Run L* a* b* DB? TP? DPPH?  ABTS”
DT? ST?
1 -1 (45) 1 (45) 82.66 2.63 25.70 0.29 17.81 14.44 13.28
2 0 (60) 0 (30) 71.61 6.68 27.82 1.19 36.26 5.99 5.37
3 1(75) -1(15) 61.76 8.33 19.95 2.79 60.96 2.06 2.13
4 0 (60) 0 (30) 70.71 755 29.00 1.24 3736 6.07 5.34
5 0 (60) 0 (30) 71.20 7.13 28.73 1.22 38.92 5.90 5.65
6 -1 (45) 0 (30) 80.06 2.49 24.55 0.29 27.11 4.63 6.92
7 -1 (45) -1(15) 80.06 325 24.43 0.27 24.89 5.26 8.01
8 0 (60) -1(15) 77.87 449 2533 0.64 31.40 7.36 5.94
9 1(75) 1.(45) 54.89 10.99 27.59 3.87 61.12 2.01 2.11
10 0 (60) 1 (45) 71.43 6.89 26.58 111 3335 8.72 6.26
11 1(75) 0 (30) 51.17 11.10 27.05 436 65.40 1.71 1.85
12 0 (60) 0 (30) 71.23 7.10 28.50 123 37.52 6.03 5.20
13 0 (60) 0 (30) 71.00 7.00 28.00 121 38.22 5.98 551
D1Y 45 - 88.98 1.50 13.05 021 - - -
D2" 60 - 86.83 2.11 15.34 0.28 - - -
D3 75 - 80.33 434 18.59 0.63 - - -

YMean values of three measurements.

IDT; drying temperature (°C), ST; steaming time (min), DB; degree of browning, TP; total polyphenol (mg/g extract).
“Replicated as RCy, (mg/mL) (concentration for 50% reduction of DPPH and ABTS radicals at 15 and 5 min, respectively, after starting reaction).
YPlatycodon grandiflorum dried at applied drying temperature without steaming.
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Table 2. Significance of the regression models (F values) and the effects of variables on characteristics of dried Platycodon

grandiflorum

Sources L* a* b* DB" TPV DPPH? ABTS?
Regression 80.87*) 45.07** 8.91** 79.32%* 247.23%%* 14.33%* 19.56%*
XV 355.98%* 203.50** <0.01 328.40%* 1120.73** 34.05%* 80.92%*
X,V 7.28% 8.26% 12.05%* 7.76* 2.00 10.89* 5.13
X xX, 8.53* 6.74%* 7.11% 5.38 6.36* 12.64%* 6.94%
X} 28.21%* 0.14 8.46* 54.99%* 101.66** 10.03* 0.43
X2 15.58%* 6.42% 7.27% 9.68* 35.91%** 9.42% 4.77
Lack of fit 54.92%* 8.21% 12.33* 368.07** 3.51 973.95%* 78.30%*
1 0.9830 0.9699 0.8642 0.9827 0.9944 0.9110 0.9332

X ; drying temperature (°C), X,; steaming time (min), DB; degree of browning, TP; total polyphenolic compound (g/g extract).
PReplicated as RC,, (mg/mL) (concentration for 50% reduction of DPPH and ABTS radicals at 15 and 5 min, respectively, after starting reaction).

%:p<0.05, **:p<0.01.
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Fig. 1. Response surface (a, ¢, and e) and perturbation (b, d, and f) plots describing the interaction of drying temperature and

steaming time on the lightness (L'; a and b), redness (a’; ¢ and d), and yellowness (b'; e and f) of dried Platycodon grandiflorum
(A: drying temperature, B: steaming time).
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Fig. 2. One factor plot describing the effect of drying temperature and steaming time on the degree of browning of dried Platycodon

grandiflorum.

17.81-65.40 mge] *floll U3 (Table 1), 47Ax2E
A (HZET)2] Z1(11.58+£0.24 mg/g extract) KT} f2]4
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T E(ABTS-RCy)E 1.71-14.44 mg/mLe] WLl AAth
(Table 1). AXE A2l ABTS-RC,;& 71 2-&%(p<0.01)°
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